Functional characterization of the Sox2, c-Myc, and Oct4 promoters.
To better understand the mechanisms in transcriptional regulation, we analyzed the promoters of the reprogramming key genes Sox2, c-Myc, and Oct4. Here, we cloned different 5' deletions of the goat Sox2, c-Myc, and Oct4 promoters, and evaluated their functions by green fluorescent protein reporter system and dual-luciferase reporter system. Site-directed mugagenesis and epigenetic modifiers were used to explore the influence of transcription binding sites and epigenetic status on the promoters. The results suggested that the basal promoters were located in the - 109 to 49, - 147 to 1, and - 96 to 30 bp regions of the Sox2, c-Myc, and Oct4 promoters. The transcription factors that identified to influence the Sox2, c-Myc, and Oct4 promoter activities were Elf-1 and activating protein 2 (AP-2), C/EBP and Sp1, and Mzf1 and Sp1, respectively. The epigenetic alternation of the Sox2, c-Myc, and Oct4 promoters by 5-aza-2'-deoxycytidine or/and trichostatin A significantly increased the promoter activities. In conclusion, the result determined the core promoter areas of the Sox2, c-Myc, and Oct4 genes, and identified the transcription factors that influence their promoter activities. We also verified that the Sox2, c-Myc, and Oct4 promoters were hypermethylated and hypoacetylated.